Abstract.
Introduction
Beside global mean sea level change, or more specifically, the increase in the volume and 24 mass of seawater, regional deviations from global mean sea level are of particular interest 25 for an observer at the coast [Cazenave et al., 2008; Church and White, 2011] . Furthermore, 26 tide gauges are sensitive to relative sea level. It consists of changes in sea surface height 27 (SSH) and vertical land motion of the land. The latter is may be influenced by a mixture 28 of ongoing global isostatic adjustment (GIA), plate tectonics, subsidence of land due to the 29 withdrawal of ground water or oil and gas, or the compaction of sediments [Bindoff et al., 30 2007]. Additionally, mass loss of land ice causes mass distribution changes on the Earth's 31 surface with an associated elastic response in uplift and geoid height. In the past five 32 decades, a major contribution to sea level rise has originated from the expansion of water 33 caused by warming of the ocean [Levitus et al., 2005; Gouretski and Koltermann, 2007; 34 Gregory et al., 2013] . In addition, in recent decades, the major ice sheets in Greenland
35
and West Antarctica have experienced increasing ice mass losses of hundreds of gigatons 36 per year (e.g. Rignot et al. [2008] ; Wu et al. [2010] ; Jacob et al. [2012] ; Gregory et al.
37
[2013] and others). Furthermore, glaciers and ice-caps are melting [Bindoff et al., 2007; 38 Gregory et al., 2013] . In conclusion, ocean warming and land ice mass loss are both of 39 major importance when investigating sea level change in the global ocean.
40
To estimate the amount of mass loss of the ice sheets and glaciers, several studies have 41 been performed using different techniques ranging from ice sheet modeling to satellite 42 gravimetry and altimetry (Wouters et al. [2008] ; Gunter et al. [2009] ; Jacob et al. [2012] ; 43 Velicogna et al. [2014] ; Williams et al. [2014] ; Schoen et al. [2015] and others). During the BRUNNABEND ET AL.: SEA LEVEL CHANGE DUE TO ICE MASS LOSS X -7 While most hosing experiments apply high mass loss rates (e.g. 0.1 Sv) around land, this study applies mass loss rates that are representative for the last decade (i.e. 7 115 mSv or 200 Gt/yr) in the simulation experiments using a global configuration of the finite 116 element sea-ice ocean model (FESOM, Wang et al., 2014; Brunnabend et al., 2011) . Here, 117 in addition to the investigation of the sea level response to the mass loss of the Greenland
118
Ice Sheet, we also investigate the sea level response to the mass loss of the West Antarctic
119
Ice Sheet and the glaciers in Alaska. The mass loss rates are assumed to be constant over 
Data and Methods

Model Setup and Experiments
Monthly mean dynamic sea level change is calculated using the finite element sea-127 ice ocean model FESOM [Wang et al., 2014; Brunnabend et al., 2011] . The model is 128 discretized on a global tetrahedral grid using the same mesh as applied in the study of 
143
The simulations performed in this study are forced with atmospheric datasets from 144 the daily NCAR/NCEP reanalysis [Kalnay et al., 1996] . The global mean ocean mass al., 2014; Timmermann et al., 2009] 
Static-Equilibrium Sea Level Change
The reduced ice masses in Greenland, the West Antarctic and Alaska cause time-variable 177 differences of the geoid, including rotational effects, minus the uplift of the ocean bottom.
178
The sea level changes arising from the changing ice and ocean loads are computed using the surface loading, and the associated geoid response.
190
The linear behaviour of the sea level equation allows to superimpose the sea level contri- mass loss in Greenland is assumed as to be uniform over the entire Greenland Ice Sheet.
197
The ice mass loss of the West Antarctic Ice Sheet is assumed to be uniform over the entire In this study, the global mean sea level change has been subtracted from the static-201 equilibrium sea level change as it is already contained in the mass conserving ocean model.
202
For more detailed information about the method, please refer to Rietbroek et al. [2012] . 
Freshwater Distribution
The inflow of the additional freshwater is modeled as a flux of volume and mass which 
Atlantic meridional overturning
The applied freshwater inflows caused by the mass loss of land ice have only small influ- 
252
[2012], using a low resolution model grid (1.5 x 1.5 degrees), the AMOC was fairly weak 
Sea Level Change Caused by Land Ice Mass Loss
Beside the modeled global mean sea level change of about 0.6 mm/yr for a mass loss Greenland mass loss scenario, is described in detail in the water-hosing experiment of
282
Wang et al. [2012] .
283
The freshwater distribution, resulting from the freshwater inflow in Alaska, also leads American coast, respectively. Signals from steric and mass contribution are separated.
325
Additionally, the static-equilibrium sea level change due to the land ice mass losses are 326 shown. At the European coast, sea level is mainly influenced by the additional mass.
327
The mass contribution in this coastal region is slightly higher than the global mean sea 
Discussion and Conclusion
Besides the mass loss of the Greenland Ice Sheet this study also includes ice mass loss 
